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Reported is a study of the verbal behaviors used by 
biology students In Inquiry and nonlnqulry settings* The population 
for this study Included 10 BSCS teachers who had enrolled for t¥0 
seaesters In an Instructional progras designed to aake teachers avare 
of alternative skills and strategies of inquiry } to recognl2e those 
used in their ovnclassrooas} to select, practice, and lupleaent 
selected strategies; and to plan Instructional activities to develop 
inquiry behaviors in students. This instructional Staff Davelopiont 
<ISD) PrograB vas designed for experienced teachers interested in 
iiproving inquiry learning in their classroois. Each pHrticipating 
teacher vas videotaped in one randoaly selected class before and 
after Instruction in the ISO prograi.?erbdlized behaviors were coded 
using the Revised Inquiry Analysis Instruient, The "Self-^palring" of 
observations technique was used vlth aeasnteaent of the sate 
individuals before and after treatnent* Results shoved the percentage 
of total teacher talk vas significantly lover in the inquiry setting 
and student talk higher. Variety of verbal influence behaviors used 
by students vas greater. The percentage of tiae spent verbalizing 
"data analysis and interpretation^ and "procedures" vas significantly 
greater in the inquiry setting. (Author/EB) 
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A STl^Y OF STODTT^'O VIA^JHAL B3a\yr03S 
IK IIIQUiny AIW NONXKCtVXa'i OSTTIUCtS BXO.TjOaY 

It Is tho purpose of thla paper to objectively Identify verbal behaviors 
obeervod in inquiry settinse and to compere theoe with the vertol behaviore 
observed In noninquiry settings. For purposes of this paper, inquiry has been 
defined as "a set of activities directed tovrards solving an open nuriiber of 
related problems in vhich the student has as his principal focus a productive 
enterprise leading to incroafied understanding and appliccstlon. 
JP opulntlon and Pr oceduro s 

The University of Nebraska-Uncoln Teachers College in cooperation vlth 
the Mid-contlnsut Regional Educational laboratory, Inc., Kansas City, has 
conceptualized, developed end tested a slaff dovelopnont prograa designed for 
experienced teachers who are interested in impioviug Inquiry learning in thcdr 
claosrooHifl. The program is designed to mice teachsro aware of altermtlvo 
skills end strat'i.'jl'^s of inquiry; to recognize those used in their own clnea- 
roc^s; to select, practice, and Implettont oelected strategies; and to plan 
Instructional actlvitleo to dovolop inquiry behaviors in students. 

The population for this study Included ten BSCS teachers who had earollad 
for two eeraeeters in this Instructional Staff Development (ISD) Program in 
Inquiry for university credit. These biology teachers taught in the Omha 

1 ~~ 

i?itHil^^e£Lili:ejLi5-Sll?,5^ Btolo^, Richard M. Blugmatt, 

Editor, Kansas City: Mld-contlnent Regional Bducatloual lAboratory, Inc.. 
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find Ua«o3A, IlebraflUa, area echoole. Two tralr/»?Q vho weps aleo elaaBroon blolog/ 
tcc\cher8 conducted the pi-ogram after pnvniclpatlng in a workshop deolgised to 
propara tveinore. 

The ln3ti,«uctlonp,l treatmeat Inc.uided six compoasats or U5:its of study In 
fifteen Instrwotiocal eeeelons and fiva microteacUlng esaolono. Each psrticlpatf.Ds' 
teacher Tms videotaped in one randomly solocted class before and after iaBtructlon 
in the ISD prcGran. Verbalized behaviors vere ceded from the videotaped observ- 
ations using the neviced Inquiry Analysis Ins tnynout . Coders were consistent in 
the identification of categories of behavior ot the 90 percent level. 

The "Self -pairing" of observatlcus technique was used vith taeaBurenonfc of 
the BOKo individuals before and after treatment. This technique reduces 
extraneous influences on the variable being measured. That Is, pairing reduces 
the effect of oubject-to- subject variaMllty. 

To compute t for paired sanples, the paired difference variable 
^ ° ' 'Xq ie formed. D is normally d^/!?-,ributed with mean (f . Tb.e 
sample mem and variance d end 8^ are computed^ thfi^: 

* " i * n - 1 where n 1b the miraber of pairs, end 

''a 



^ J^^l ^ - 2 xj.x^ ) / n^ 
^ ^\ ^^l^ is the co*?arlance between X, and X^^ 

n - 1 1 e 
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Sl£tqS£i lailiS: Anal^ B^aUm^ id an obcervatlonal inatmnent deeigneA 
to 8lmultan«ouelj' record three kinda of vc^rMl teh&^^^ 
coliunna: (See Fiiiure 1.) 

(a) Colunm One: Categories oue through ten identify the vsrbal Influence 

hehavioro ae dcfla^d by the ton categories of Flandere 
Interaction Analyolo. 

(b) Coiumn Two: Categories one through seven identify the verbal 

Influence behaviors used by students and defined 
as helng analogous to the seven categorios of 

teacher behavior as defined by Plandero Inter- 
action Ana3^6i 8. 

(o) Colunm Three: Categories one through nine identify vorballs'3d inm^isy 
and nonlnqulry behaviors. 

\nien this inotruaent vas appliad, a three-digU code vas recorded every 
three seconds or with every behavior change, vhichever occurred first* When the 
teacher vas taJJilng, the appropriate code vas recorded in Coluim One, zero in 
Coluon Two (unless it vas a decision), and the appropriate inquiry or noalnqvjry 
code in Coluim Three. For exaibple, a teacher's factual question would be coded 
J»01. If a student vas speaking, an "8" or "9" vas doled for Column One, the 
apprcprlato c^tectcx:/ vas recorded fci^' Goluums Two and Threo. For exonjple, a 
student Initiating a question about procedures vould bo recorded as 91*6. 
GAleuce or confusion was ooled as 100.- 
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Tills iiBtrujEont vas designed vlth Input from the follovin/': "The 
Inquiry Analysis gyetem, " Compon ent III; rnau lt^. Eah«.> lor^, John E. Lux', 

in; fmLl^I^K^S'^r^i Mid-continenVl^gloml E'd,KationAl Iabor.,to.; 

I V H308"i>; "Cognitive Operations Monitored its the Clasefooa." 
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It TOs hypothesized that after iQatructioa In the ISD progypja: 

1. Teachora would uoe more lndlr«ot (Coluan I, Catogorlee 1 throtjfih k) then 
direct (Coluian I, Categorloo 5 throufili 7> verlal Influeace behavlorfl. 

2. Students would use a greater variety of verlsal teba/lore (Column II, 
Categoyiee 8 and 9 compared to Categories 1 through 7) . 

3. Students would use a greater variety of verljal behaviors { Column 11, 
Categories 1 through 7). 

h» The mean percentage of time used for verbalizing decisions would inor-aase 
(Coliunn II, Category 8). 

5. Gtudeato would increase their use of indirect verl»al Influence behaviors 
(Colucji II, Categorleo 1 through 1*). 

6. The total percentage of time verballziag inquiry behaviors (excluding the 
category of "factual data") would increase (Column III, Categories S through 9). 
3Re suits 

Results in terms of the mean percentages of time spent in the verbal 
behaviors idenbified in Columns I, II a*id III of the j^-vietA Jhi^i^ M;V5i5 
^stcm ore reported in this section. 

Table I repono the nean porcentsges of time spent in behaviorc identified 
by Coliamn I categories. Data indicate t hat the tcACher talk cfttegorloe of 
"rolttforcement/huaor" (2), "use of student ideas" (3), "quostions" (k), and 
"infoswatloa-giving" (5) decreased at the .001 level of significance. 

Category 7> "criticizes/justifiefl authority" also decreased at the .05 
level of slgDlficance. The mean pf-rc^ntages of teacher categories of 
"accepting feelings" (1) end "diroction*giving" (6) did not change significantly. 



Category Q, "student MBpowe", aoereftsed significantly at tho •001 level 
vhlle category 9, "student Initii^tcd talk'j Increassd from a mean of 18.TO sorceot 
to a tt<3an of t6.0k percent* 

The mean percentage of Inilrect tenohov bebavlora was ^kA^J percent before 
Instruction and l8, 29 t^ercent after instruction. Direct teaclier bc^havlors 
decreaaod fron k6*k3 percent to 5.1*2 percent. 

Table II reports means, standard dovlatlojt^o and significance levels of 
chang93 for the categories of student verbal behaviors and of student end tejevchor 
decisions. All categories of studeut verbal behaviors increaced after instruction* ^ 
Cate 2, "Student rolnfwcomeut/humor"} category 4ji "student <iuestlono*'; and 
category 5^ "student gives Information Increased at the .001 level of significance 
Catogoiy 6, "student gives directions" Increo.oed at the ♦Ol level while category 
7> '^student critlelzes/juetifles authority" Increased at the .0? level. Category 
1> "student accept s/e)(pre sees feelings" and category ^> "student usee ideas of Jc^^ ^^^^^^^^^^^^^^^^^^^ 
others^V also Increased from no occurrence before instruction to means of J* .89 
percent and 2.00 percent respectively. 

The mean percentage of student indirect verbal behaviors vas lfT3 Percent 
before instruction and 27«?3 percent after InstrJiction. Direct student behaviors 
decreased from I6. 99 percent to 11.29 Percent. 

Mean percentage of time that decisions (Column II> Category 8) were 
verbalized > did not change slgnificaatly* 

Table III reports the mean percentages of time spent In the specific inquiry 
behaviors identified in Column III c?^tegories• Total time using inquiry behixvloi^ 
excluding "factual data" increaood from a mean of 20.68 percent to percent. ^^^^ ? 

The verbalization of 'factual data", category 1, decreased significantly at th5 . 
.0!i level from a mean of 65. 00 percent to a ts^an of 32.08 percent* Sl£54^i<^?^t' 
ch«u3gos occurred in the behaviors of "enalyaio, lnteii>retatlon/ and Identifying 
V Cx^tegory 2^ at tho .10 level and in "proceduros"i category 6, at /^^^^ -^ 
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the ,05 level. While other verbalized Inquiry behavior categorieo did rot 
cbange elGialf leant ly, it should be noted that the proportion of student ta5i; 
elgpltlcontly lncreaecd (eeo Table I) indlcAtiug that uae of Inquiry behavJ.ore 
by etudeRte Increvised vhllo teacher xxco of the behaviors doorcosjd. 
Ooncluelona 

1. Hypothesis one was accepted vlth indirect teacher behaviors decreasing 
from a tican of 3I* . 1^7 percent to a mean of 18. 29 percent after instructlca vhile 
direct teacher behaviors decreaced f row a mean of percent to a raeon of 

1*2 percent. 

2. Ilypothesle two ves accepted with the totel percentage of student talk 
itt<ireasln6 from a mean of I8.70 percent before Inoti^ictlon to a reean of 76.OV 
percent after Inatnwtlon. 

3. Hypothesis three was accepted with five student talk categories being 
used before instruction and seven student categories being used after inotructi on i 
All categories of student talk increased after instruction. 

U, Bypotheoio four vao rejected oii^cie the percentage of tirao for vsrV.l- 
Izing decisions did not ch-aDge si gi>if leant 

5* l/j'pctUests five wee accepted Arf-tb student indirect behaviors lnc>x*iM»3 
froru a rcef-n of 1.73 per«ent before Ijasbiuction to a aean of 27.78 percent after 
instruct! oa. 

6. Hj-potheals six vao accepted with the mean percentage of all inquiry be- 
haviors (excluding "factwal data" Increaolng from 20.68 percent before ir,ottuot- 
ion to iK>.35 percent after instruction. 



